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NEW APPROACHES TO NUMERACY

"tetrahedron" to name a shape, we are at the same time locating it in
its family tree and describing it in a meaningful way.

Although classification requires precision, there is no single "right"
way to classify shapes. Shapes are classified into families and subfam-
ilies in many different ways, depending on the properties that interest
us. For example, the discovery that the orbits of the planets around the
sun are ellipses, and not circles, revolutionized the study of astronomy;
from this standpoint circles and ellipses are completely different. But
one of the great achievements of the ancients was the discovery that
both circles and ellipses are conic sections and in that sense are the
same.

From the point of view of topology, the distinction between shapes
that enclose regions, like balls, and shapes that have holes in them,
like bagels, is fundamental; within these broad classes, all shapes are
alike. But a football player would not be happy with a basketball as a
substitute, nor would a basketball player be willing to. make do with a
baseball, because the individual kinds of balls have crucially different
properties. As another example of cross-classification, architects know
that it is important to build houses that are sturdy, not houses that might
collapse. This concern transcends other ways that houses are commonly
classified, such as large and small, single story or multistory, rectangular,
or dome-like.

Classification skills develop gradually. Very young children learn to
recognize a great many shapes without being formally taught. Their
world is literally made of shapes: shapes that hold things, such as bowls
and bags and baskets; shapes to play with, such as balls and puzzles and
blocks; shapes to use, such as chairs and spoons and beds. Thousands
of shapes are part of children's lives. Later, in school, children learn

FIGURE 7. Three hexagons that are
important in chemistry. The planar
hexagon (a) occurs in benzene (see
also Figure 30 below). The hexagons
in (b) and (c) are intended to be
nonplanar; both are conformations of
cyclohexane. Hexagons made out of
flexible straws can easily assume any
of these shapes.

